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HLWKHUXVHV WRSGRZQRUERWWRPXSPHWKRGV WRFRQVWUXFWDKLHUDUFKLFDOFOXVWHULQJRUSURGXFHD IODWFOXVWHULQJ
XVLQJORFDOVHDUFK&KHQJHWDO7KHWZRVWHSVRIWKLVPHWKRGRORJ\DUHDGLYLGHVWDJHWKDWFRQVWUXFWVD
KLHUDUFK\ E\ DSSO\LQJ D FOXVWHULQJ DOJRULWKP DQG DPHUJH VWDJH WKDW LV DSSOLHG WR WKH RXWSXWV UHVXOWHG IURP
GLYLGHVWHS7KHRXWSXWVRIWKHPHUJHVWDJHUHSUHVHQWDWUHHZKHUHWKHQRGHVDUHWKHREMHFWV'LYLGHSKDVHXVHVD
VSHFWUDODOJRULWKPDSSOLHGRYHUDPDWUL[KDYLQJURZVDVREMHFWVDQGFROXPQVDVREMHFW IHDWXUHV VLPLODULW\ LV
PHDVXUHGE\ WKH LQQHU SURGXFW RI WKH WZRYHFWRUV UHSUHVHQWLQJ WZRREMHFWV DQG WKH DOJRULWKP LV EXLOGLQJ DQ
REMHFWKLHUDUFKLFDOFOXVWHULQJ0HUJHSKDVHORRNVXSIRUWKHRSWLPDOREMHFWJURXSLQJWKDWFDQEHPDGHRYHUWKH
WUHHREWDLQHG IURP WKHGLYLGHSKDVH7KLVPHWKRGRORJ\ZDVSURYHG WREHHIILFLHQWZKHQGLYLGHSKDVHXVHVD
VSHFWUDODOJRULWKPDQGPHUJHSKDVHXWLOL]HVG\QDPLFSURJUDPPLQJIRUPXODWLRQVWKDWFRPSXWHWKHRSWLPDOWUHH
UHVSHFWLQJFOXVWHULQJIRUVWDQGDUGREMHFWLYHIXQFWLRQV&KHQJHWDO
7LPH VHULHV DUH PDGH RI UHDO GDWD DQG D ORW RI WKHVH GDWD DUH XVHG LQ HFRQRPLFV ,Q RUGHU WR RSWLPDOO\
GHVFULEH WKHPDLQ FKDUDFWHULVWLFV RI FRQVLGHUHG VHW RI GDWD D UHSUHVHQWDWLRQ DV FOXVWHUV LV QHHGHG&OXVWHULQJ




WKH GHWHFWLRQ RI WLPH VHULHV VLPLODULW\ WKDQ WKH (XFOLGHDQ GLVWDQFH *UDEXVWV %RULVRY  .PHDQV
DOJRULWKPUHVXOWVZHUHFRPSDUHGWRWKRVHREWDLQHGDIWHUDSSO\LQJ/&66PHWKRGDQGWKH\FRUUHVSRQGHG7KLVLV
DSURRIWRWKHIDFWWKDW/&66PHWKRGLVDGHTXDWHIRUFOXVWHULQJ








&OXVWHULQJPHWKRG620$. LV FRPSRVHGE\6HOI2UJDQL]LQJ0DSV 620 IROORZHGE\ WKH$QW.PHDQV
$.DOJRULWKP6RX]DHWDODQG LVGLIIHUHQWEHFDXVH LW IRFXVHGRQ WKHGDWDFOXVWHUVVWUXFWXUHQRWRQ
ILQGLQJRSWLPDOGDWDFOXVWHUV7KHDXWKRUVKDYHDSSOLHGIRXUWHFKQLTXHVNPHDQVDOJRULWKP620620DQG
NPHDQV 620. DQG 620 DORQJ ZLWK $QW NPHDQV 620$. LQ RUGHU WR SURYH WKHLU SURSRVHG PHWKRG
SHUIRUPDQFH$QWNPHDQV$.ZDVSURSRVHGDVDPHWDKHXULVWLFVROXWLRQIRUKDUGFRPELQDWRULDORSWLPL]DWLRQ
SUREOHPV 6RX]DHWDO620$.XVHV620WRFODVVLI\ LQSXWGDWDFKDUDFWHULVWLFV IRUPLQJDELJ VHWRI




QXPEHURI DSSURDFKHV WRFOXVWHU DQDO\VLV LQ WHUPVRI FRPSDULVRQ7KHGHVLJQRI DQDSSURSULDWHGLVVLPLODULW\
PHDVXUHDQGWKHHVWLPDWLRQRIWKHQXPEHURIFOXVWHUVUHSUHVHQWDQLQWHUHVWLQJVXEMHFWWRFRPSDUHWKH%D\HVLDQ
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86 6XUYH\ RI &RQVXPHU )LQDQFHV 7KH UHVXOWV VKRZHG WKDW WKH FOXVWHUV IRUPHG EDVHG RQ WKH GDWD DUH QRW
FRQQHFWHGVWULFWO\WRRFFXSDWLRQDOFDWHJRULHVOLNHLWZDVSUHVXPHGLQWKHOLWHUDWXUHXQWLOQRZ
7KH OLPLWDWLRQV RI NPHDQV FOXVWHULQJ OLNH H[WHQGHG H[HFXWLRQ WLPHZHUH WULHG WR EH IL[HG E\ XVLQJ WKH
SURSRVHG UDQNLQJ PHWKRG .DXU HW DO  $ PHWKRG EDVHG RQ UDQNLQJ ZDV PHDQW WR LPSURYH WKH
SHUIRUPDQFHRINPHDQVFOXVWHULQJDOJRULWKPDQGWKHUHVXOWVKDYHEHHQFRPSDUHGWRWKHFODVVLFDOPHWKRGRIN
PHDQV WKH UDQNLQJ EDVHG NPHDQV DOJRULWKP SURGXFHG JRRG UHVXOWV WKDQ WKH UHVXOWV REWDLQHG DIWHU DSSO\LQJ




IURP FOXVWHU WKH UDQNLQJ PHWKRG EDVHG RQ WKHLU FKDUDFWHULVWLFV ZDV DSSOLHG DQG WKLV SURSRVHG FOXVWHULQJ
PHWKRGRORJ\SURYHGLWVH[FHOOHQFH








ODUJHU DV ORQJ DV WKHUH ZLOO FRQWLQXH WR EH DQ LQFUHDVLQJO\ TXDQWLW\ RI GDWD ZDLWLQJ WR EHFRPH UHOHYDQW
LQIRUPDWLRQDQGNQRZOHGJH7KHPRVWIUHTXHQWO\XVHGPHWKRGVZHUHVHOHFWHGDQGWKHLUSKDVHVDUHGHVFULEHG
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HQHUJ\ FRQVXPSWLRQ HPSOR\PHQW UDWH XQHPSOR\PHQW UDWH E\ DJH XQHPSOR\PHQW UDWH E\ JHQGHU
XQHPSOR\PHQWUDWHE\HGXFDWLRQ
6WDWLVWLFDOGDWDXVHGIRUWKLVVWXG\DUHWDNHQIURP7KH(XURSHDQ&RPPLVVLRQVLWHDQGWKH\DUHUHSUHVHQWHGDV
SHUFHQWDJH 7KH (XURSHDQ &RPPLVVLRQ RIIHUV D VWDWLVWLFDO EXOOHWLQ DQQXDOO\ UHJDUGLQJ WKH PRVW LPSRUWDQW
HFRQRPLF LQGLFDWRUV 7KHVH GDWD DUH XWLOL]HG IRU PHWKRGV DQG FRPSXWDWLRQ WHFKQLTXHV LQ RUGHU WR REWDLQ D
QXPEHURIHFRQRPLFHVWLPDWLRQVDQGSURJQRVHV
&OXVWHULQJUHSUHVHQWVDFKDOOHQJHIRUWKRVHUHVHDUFKHUVRUDQGVSHFLDOLVWVZKRZRXOGUDWKHUPDNHDQDQDO\VLV
EDVHG RQ GDWD JURXSHG EDVHG RQ WKHLU FKDUDFWHULVWLFV LQVWHDG RI XVLQJ GDWD FODVVLILFDWLRQ PDGH EDVHG RQ D
WUDLQLQJVHWOLNHWKHVXSHUYLVHGFODVVLILFDWLRQ7KDWLVZK\FOXVWHUDQDO\VLVLVDOVRQDPHGXQVXSHUYLVHGOHDUQLQJ
7KH GHILQLQJ WHUPV IRU FOXVWHULQJ DUH SDWWHUQ UHFRJQLWLRQ IHDWXUHV VHOHFWLRQ DQG H[WUDFWLRQ FOXVWHUV
SUR[LPLW\FOXVWHUYDOLGLW\HWF
7KH  FRXQWULHV WKDW ZHUH FKRVHQ WR EH KLHUDUFKLFDOO\ FOXVWHUHG DUH (XURSHDQ 8QLRQ  FRXQWULHV
%HOJLXP%XOJDULD&]HFK5HSXEOLF'HQPDUN*HUPDQ\,UHODQG*UHHFH6SDLQ)UDQFH,WDO\&\SUXV/DWYLD
/LWKXDQLD +XQJDU\ 0DOWD 1HWKHUODQGV  $XVWULD 3RODQG 3RUWXJDO 5RPDQLD 6ORYHQLD 6ORYDNLD )LQODQG
6ZHGHQDQG*UHDW%ULWDLQ

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Fig. 1. Dendrogram of the 26 countries clustered by development economic indicators data - Ward’s method (source: author’s Matlab 
output)
:DUG¶VPHWKRGZDVXVHGDQG(XFOLGHDQGLVWDQFH LV WKHGHIDXOWPHWULFZDVFRPSXWHG7KHQXPEHUV LQ WKH
ILJUHSUHVHQWFRUUHVSRQGLQJFRXQWU\7KHFRSKHQHWLFFRUUHODWLRQFRHIILFLHQWZDVFRPSXWHGDQGWKHYDOXHWKDW
ZDVREWDLQHGLV
7KHFRSKHQHWLFFRUUHODWLRQFRHIILFLHQW LVDPHDVXUHRIGHQGURJUDPDFFXUDF\ UHJDUGLQJSUHVHUYDWLRQRI WKH
SDLUZLVHGLVWDQFHVEHWZHHQWKHRULJLQDOGDWDSRLQWV
7KHFRSKHQHWLFGLVWDQFHEHWZHHQWZRREVHUYDWLRQVLVUHSUHVHQWHGLQWKHUHVXOWHGGHQGURJUDPILJE\WKH
















































*UDEXVWV 3 %RULVRY $ &OXVWHULQJ PHWKRGRORJ\ IRU WLPH VHULHV PLQLQJ 6FLHQWLILF -RXUQDO RI 5LJD 7HFKQLFDO 8QLYHUVLW\Computer 
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